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Management and Distribution of Information (MADI) 
1. Summary 
I. MADI's mission is to identify, develop and promote two way use of information that assist users 
make infonned decisions for the better use of agricultural resources. 
2. DA WA is well positioned to take advantage of emerging communication and infonnation 
processing technologies being custodian of the State's agricultural information, and because of 
WA's high technological level 
3. Aper farm benefit of $50 is required to break even on the MADI Initiative. This assumes that 
50% of WA farmers will use the service, which is the current subscription level for the DAWA's 
Direct Mail Service. A break even analysis was used, rather than the more normal Benefit - Cost 
Analysis, due to the difficulties associated with attributing benefits in services where there are a 
number of contributors within the value adding chain. 
4. There is a need to identify client requirements for information and the systems needed to deliver 
that information. 
5. Implementing MADI projects will lead to increased client focus for the DA WA. 
6. There is a need to develop a coherent framework for interaction by DAWA with it's clients to 
ensure that information available and delivery systems fit within the Department's mission. 
7. MADI projects will enable more significant and far reaching decisions to be decentralised and 
shared than presently possible. 
8. The approach implies wider diversity of interpretation, operations, implementations, and user ­ 
DA WA interaction. 
9. The increased access provided through MADI will show up deficiencies in client training. 
knowledge and skills. 
10. There will be a need for strategic alliances e.g with AAAC, TAFE, AIAS, AIM to deliver the 
additional training, plus with e.g. Oz-E-Mail, Telecom, GWN for delivery systems. 
1I .  There is a need to conduct further investigations of available technologies to determine their 
suitability in the transfer of information by DAWA. 
A number of opportunities have already been identified including transmission of large data sets 
using: 
TV broadcasting; 
Faxback; 
Voicefax; and 
CD-ROM 
Further investigation of these systems are required. 
12. Most of the external expertise is focused on the training guarantee levy and the development of 
skills modules which is relevant to DA WA's internal and external educational role. 
13. A number of organisations are working with electronic processing of corporate documents and 
their work is relevant to DAWA own record keeping and presentation systems. 
14. A small number of organisations are working with freeform multi-user data bases on electronic 
networks for more integrated and efficient corporate operations, and their work is relevant to 
DA WA's efficient operations 
Introduction 
The Department of Agriculture's mission is "To maintain and improve the productivity, 
profitability and market competitiveness of the rural sector of Western Australia, consistent 
ith conservation of the State's natural resources". To achieve that, the DAWA conducts 
extensive research, extension, and regulatory programs, and reviews ways it might provide 
information more effectively and efficiently to its clients, including consultants and farmers 
Developments in the computing, communication, and education industries are providing opportunities 
such as video text, free text retrieval, image and document management systems, electronic help lines. 
bulletin boards, and networks. The situation is continuing to develop rapidly and the DAWA aims to 
package information in more focused ways and to provide alternative avenues for access 
On a technical side, the development of common interest networks such as Telecom's Discovery, 
AARNET, Oz-E-Mail and Pegasus has been rapid. This has allowed the establishment and 
decentralisation of public bulletin boards providing announcements and current information, and 
access to database forums with questions and answers. In addition, the technology of in-house CD­ 
ROM preparation and transferring copious amounts of information to remote locations electronically, 
or via commercial television networks such as Golden West Network broadcasters, is developing 
rapidly 
3. Background 
3.1 Corporate Management Issues 
Since World War II the trend in the corporate sphere has been from hierarchical organisational 
structures (as they do not respond fast enough to match competitors product development times) 
towards flatter (matrix) structures. The effect of this has been toward: 
• an increased focus on outcomes rather than processes; 
• an increased emphasis on small group teams (work groups); 
• the recognition that people are individuals and not exchangeable components in an assembly line; 
• empowerment of the individual, 
• an increased emphasis on marketing rather than sales; 
• an increased emphasis on public responsibility and business ethics; and the 
• development of strategic alliances. 
3.1. I People 
The organisational restructuring has resulted in individuals being much more responsible for their 
productivity, with less emphasis on activity and attendance. The observable outcomes are 
• a more open work place with a freer flow of information on corporate ideals and goals; 
• sharing the management, targets, resources, and processing skills among all staff; 
• greater managerial and financial involvement in horizontal and vertical marketing; and 
• areciprocal flow of information from clients to the managers and suppliers; 
Some companies have given considerable attention to the people within their organisations. notable 
arc Delta Airlines, Hewlett Packard. Sharp Corporation, Semco, Nissan, and Toyota. These 
companies believe that there is an essential balance between technology and people, and that the key 
to productivity and quality is the management of people, not the management of technology. They 
identify the main factors in successful people management as a sense of achievement, recognition, 
work itself, responsibility, and advancement. They treat technology as a facilitator, recognising it as 
an ingredient for successful re-engineering, and maintenance of competitive advantage 
In the research and education industries the tendency has been to utilise work group practices to 
encourage creativity, independence, decentralisation, and responsiveness to the changing conditions 
faced by clients. 
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3.1.2 Work Practices 
Global competitive pressures are again forcing restructuring of manufacturing and service businesses 
with increased emphasis on downsizing to the organisation's core competencies The core 
competencies are the skills, services, and knowledge elements in the value chain where companies can 
be, or must be "best in the world" and which are valued by its customers. This downsizing has meant 
increased emphasis on strategic alliances and communication methods to successfully compete for 
business 
The increased competition has also resulted in process re-engineering and workflow practices being 
adopted by very aggressive companies, notably the Japanese automotive manufactures It is a major 
commitment to Total Quality Management and provides particular advantages in effectiveness for 
market penetration of products through efficiency of operations and maintenance of quality. It is 
object oriented, combining data and processing. As a management style however, workflow tends to 
treat individuals as resource units for workflow roles, and tends to be in conflict with the work group 
concept and empowerment of the individual 
Nevertheless, the strategies adopted are flexible and opportunistic, as well as having clear purpose and 
direction of creating new market niches. They provide solutions which are not single "best bet", as 
"best" depends on internal and external factors, many of which are outside management's control 
Instead, "best" is considered to be a moving target, which involves taking advantage of opportunities 
and perceived and real requirements as they arise. 
3.1.3 Marketing 
The increase in competitiveness has altered marketing trends to include increased emphasis on client 
benefits, strategic alliances, and global networks. It recognises that marketing is not just selling. 
Instead, marketing is finding out who your target clients are, what they want, what motivates 
them to buy, then producing, packaging, promoting and distributing the products and services to 
make them easy to buy and for clients to be happy with them. This is a different emphasis to the 
traditional sales role, and in adapting to it, the changes are cultural, social, attitudinal, as well as 
technical. 
3.2 Trends in Information Technology 
Information Technology has been used since the 1950's primarily as an accounting tool and to inform 
management of corporate condition. Current advances in information technology are fundamentally 
different from their predecessors It is now used as strategic tool, providing management and clients 
with up-to-date corporate and trading information to maintain competitive advantages. In contrast, 
they are now towards the integration of functions and multi-skilling. This has allowed the marketing 
emphasis to shift to a "client focus" and to use client experiences to gain knowledge and improve 
products. 
The trends are supported by continuing developments in computing, electronic, and communications 
hardware as exemplified by the subnotebook and palmtop computers, cheaper and flat colour LCD 
screens, Personal Digital Assistant (PDA) hand writing input devices, voice recognition systems, and 
freeform networked database interface engines such as Lotus Notes. These developments, in 
combination with read-write optical discs and data compression techniques, are allowing the storage 
of even more information on mass storage devices that will truly integrate the information, 
entertainment, and communication industries. A likely outcome of this integration process will be the 
development of global networks, and strategic alliances for a share in global business. 
That global trend is growing towards the development of the information super highway which 
integrates the phone, fax, computer system, intelligent electronic secretary, and television. It is a 
total communication philosophy that involves corporate memory, education and entertainment, and 
allows the realisation of the Small Office Home Office (SOHO) concept. 
The US, India, Singapore and Malaysia are the major growth areas in the developing information 
super highway technology, with master plans to establish "intelligent" zones that link computers in 
almost every home, office, factory, school and farm. Singapore alone is budgeting in excess of 
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$L.5 billion for research and development, including the global hunt for talent, while Microsoft is 
investing about $US100 million annually. 
From a business aspect, the ideal situation would be "information at your finger tips" (Bill Gates. 
Microsoft). This approach is broad enough to cover all corporate data/information, yet specific 
enough to provide a clear target. This approach implies that all data are available to the user, and it is 
the enquirer and the enquiry method that must son, select and provide the details required. 
To allow for speciality interests, their efficiency of operations, and for ease of processing. storage and 
retrieval, the information is frequently in more than one physical format and form. However, to 
make that information available to others and so part of an information system, requires the 
ability to quickly and easily locate and convert whatever is required to satisfy the enquiry 
Considerable effort is now being placed on treating that information as the essential data. and 
developing applications that add to it through sharing and hnking thcu enhancements. This is a shift 
onto open systems. 
3.2.1 Document management 
In the corporate sphere, the trend is to more closely link corporate databases, records, library 
services, training, and sales. The initial emphasis is to obtain electronic versions of documents. 
This includes text (direct keying or scanning and Optical Character Recognition (OCR)), graphics 
(scanning and computer generated), electronic versions of photographs (photographic imagmg and 
photo CD), video and movies (digital video), sound (wave table and digital audio tape), and maps 
(digitising and scanning), and the development of sophisticated document and image management 
systems. In the distribution of information, the emphasis is on direct access through local and wide 
area networks, bulletin board systems, and on convenient , up dateable mass storage methods 
including CD-ROM, and microfilm. 
3.2.2 Extending the organisation 
Developments in the information super highway, SOHO, and document - image management have the 
potential to alter the way small business operate, including the DAWA and farm businesses, by 
altering the methods by which users access, interrogate, and use information through multi­ 
channel access and decentralised, multimedia, and interactive retrieval systems. This will allow 
organisations to contribute information to accessible knowledge base which, in turn, allows them to 
have more significant, identifiable and public roles in decision making, as well as providing more 
client oriented services and products. 
An example of using information technology to deliver these promises is the design and manufacture 
of the USA's B-I bomber. That involves over two thousand separate organisations conducting 
business across remote locations using teleconferencing, electronic mail, Electroruc Data Exchange. 
and digital cameras. 
3.3 Australian situation 
Australia is in a good position to contribute to, and take advantage of developments in the information 
super highway owing to its general level of education, computer knowledge, and its established 
computer base. Australia is second only to the US in the number of computers per 1000 people (175 
compared to 265). This translates into 278 and 516 MIPS per 1000 people, for which the PC makes 
up about 95 per cent of the total computing power. Allowing for different usage patterns between 
main frame, mini and personal computers, the PC is still likely to account for 90 per cent of the total 
computing power used. The Western Australian opportunities are even greater because the installed. 
on-farm microcomputer base is about double the national average. (Australian Newspaper, various 
publications, and Telecom Australia). 
These trends to not necessarily mean the demise of existing systems such as printed material, group 
and personalised training. They are likely to coexist and complement each other because of personal 
preferences. This is particularly evident in the training area, which is emphasising personal skills in 
business, interpersonal communication, and computing. Furthennore, the training arena is receiving 
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considerable injection of funds due to the policies of the Australian government and its training 
guarantee levy. Much of these funds are channelled into developing computerised, self paced, 
multimedia, interactive training modules. This is a valuable focus, for it should also be remembered 
amongst all this activity, that the purpose of technology is to serve mankind 
3.3.1 Sustainable Agriculture 
In agriculture the trends have been to increased understanding, development. and use of agricultural 
systems, integrating biological, physical, social, economic, and environmental issues and disciplines. 
The effect has been. 
• greater awareness of environmental issues and impact of actions; 
• greater awareness of client requirements; 
• increased emphasis on marketing to satisfy client requirements; 
• more planrung for managerial and financial flexibility; and 
• greater decentralisation of decision making. 
The prolific formation, involvement in, and support of Landcare groups, plus the political and social 
agenda in the aftermath of MABO, is clear evidence that Australians are interested in the way its 
mdividuals and industries utilise our land. The issues range from national and ecological ones, 
through to field level agronomic problems. Unfortunately, long term ecological issues are not easily 
reconciled with short term commitments, and this means the process has become social, political, 
technical, as well as economic. 
3.3.2 Farm Business Management 
Taking the Right Steps, a report by the Australian Institute of Management, identifies that there has 
been little exposure to management training among the men and women who run Australia's 130,000 
farm business. Farmers and students get the technical information they need for farming. but are not 
generally taught how to make a coherent approach to the business of farming. The report identifies 
a critical need in the farming sector to develop skills in planning, organising, benchmarking, 
financial control, and resource management. 
3.3.3 Information Feedback 
Central to improved business and sustainable land management is the ability to learn our own 
experiences and sharing these with others. Changes in communication and computing technologies 
are improving two way communication allowing feedback which, in turn, is improving access to 
information and the understanding of systems agriculture and its interactions. Recent developments 
in artificial intelligence, neural networks, and multimedia promise even more opportunity for 
interaction and user oriented retrieval systems 
Feedback systems work because benefits are shared by the contributing parties, although they may not 
be the same benefits, or if the same then they may have different weightings. The feedback 
mechanisms need to be flexible, addressing the characteristic of the enterprises while delivering the 
specifics. This is to allow evolution of products, changes in operating condition, and to allow for 
diversity in client requirements as well as changes in the clients themselves 
3.3.4 DAW A implications 
The DAWA needs to find solutions that give it the tools to extend and customise its basic business 
functions in a way that can serve its business. Computing is one of those tools, but one which has a 
continuing pattern of improvement and change which, in turn, brings about changing goals. Effort 
should not be redirected into exploiting the new opportunities alone as much can be lost through 
abandoning old, tried and proven ways and the wealth of knowledge acquired over the years. Instead, 
the options of building bridges between the new, and the foundations provided by proven technology, 
should be examined. 
This is particularly relevant in the skills attainment area such as those associated with the use of 
computer applications, and management processes. That component will need to be provided by 
speciality units such as the training personnel within the DAW A. This means that group will need to 
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establish their own strategic alliances with co-educators, as well as attaining additional skills to 
customise training and to fulfil client expectations and standards. 
The use of the MADI initiative to support the DAWA changing extension role from a one-to-one to a 
one-to-many service will shift emphasis from the direct provision of information, to the provision of 
information services. In doing so, increased emphasis will be placed on co-providers and farm 
managers to interpret the relevance of the information. This is a social and managerial issue as 
well as a technical one, and one where remote areas are not well catered for under our current 
society structure. 
For MADI to be successful, it needs to provide data and information in the context of the 
managerial and educational level of its clients, and should help educate them. This is new ground 
for the DAWA, and again emphasises that the process will be social as well as technical. Additional 
staff skills will inevitably be required. Part of that process is a reciprocal flow of information from 
the work place and clients to managers and suppliers of information to maintain relevance and 
assist in the acquiring of knowledge. This means that the role of the DAWA could change from 
being the dominant contributor and change agent, to one of sharing, co-operating, and 
delegating research, education, extension and marketing. This is a change in corporate culture, 
orientation, responsibility, and positioning within the rural industry and will take time That process 
is summarised in Figure I. 
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3.3.5 Figure 1: Simple information flow model 
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If the DA WA is to have a role as a co-provider, it is probably more appropnate for it to develop and 
uses systems that encourage information processing at your finger tips". Data need not be 
computerised to achieve this, however, it is likely that there will be increasing pressure to do so to 
help with: 
• interactive searching, particularly when following a theme, 
• providing a broad distribution system, geographically and by users, 
• providing access from remote locations; 
• providing different levels of detail for different audiences, 
• automating the distribution system; 
• encouraging system use through 'intuitive, user friendly'systems; 
• encouraging adoption of new information by being relevant and providing sufficient benefits; and 
• encouraging users contributions. 
The commitment from the DAWA is to identify and develop the methods, and to provide or 
redirect resources to collate, interpret, and provide the information into the storage, 
distribution, interpretation, and feedback system. This could require considerable staff resources 
over time, however, that process is seen to be more one of training and adopting new practices, rather 
than one of new staff acquisitions. Not to do so would result in providing a token effort which, in 
time, would undermine the creditability ofthe DAWA. 
It is likely that a large proportion (70 - 80%) of what needs to be done within the DAWA can be 
performed by using packaged solutions which can efficiently and effectively be supplied by external 
sources. The remaining 20- 30% is a functionality that satisfies a unique business need such as a 
competitive advantage, or provision of specialist knowledge. 
4. Executive Brief 
The Management and Distribution of Infonnation (MADI) initiative is a DA WA response to these 
developments and has been set up to: 
I. Identify the opportunities that are developing in the infonnation storage and communications 
area and identify areas where the Department of Agriculture should strategically take a position 
2. Identify client requirements, partnership and marketing opportunities for the provision and 
delivery ofinfonnation to the rural sector. 
3. Identify appropriate databases and information systems for access by various clients and staff 
4. Develop and implement a plan and to commission such systems. 
4.1 MADI Mission Statement 
Identify, develop and promote two way use of information that assist users make informed decisions 
for the better use of agricultural resources. 
8 
4.2 Management Board 
Because of the very broad nature of the MADI Initiative, its potential to influence Departmental policy 
and operations, and the potential of influencing a large audience, a "management board" has been 
established. Membership is currently internal only, as there is a need to obtain cultural and financial 
support, and to identify the main internal systems and their condition. In time, members of this board 
should include other (private and government) organisations as the focus will need to be on clients, 
market opportunities, niches, and the establishment of competitive advantages for the benefit of 
stakeholders. 
The composition of management board is: 
K. Goss Chairman 
G. Robertson Executive 
C. Thorn Country representation 
D. Burnside Behavioural science 
R. Cousens Research representation 
A. Kubicki MADI implementation 
C. Denby Secretary 
A technical advisory panel is also being established consisting of: 
G. Ayling 
G. Beeston 
I. Counsel 
J. Maughan 
Information and Media Services 
Spatial Resource lnfonnation Group 
Information Technology 
Library 
MADI is a total DA WA effort and for convenience is placed as outlined in figure 2 
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4.2.1 Figure 2: MADI Positioning within the DAWA 
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4.3 Outcomes 
The outcomes identified by the MADI management board include: 
• Improved use and efficiency of distribution of information throughout the State. 
• Increased focus on client requirements and use of data and information 
• Development of quality assurance programs and management for information providers 
• Increased marketing knowledge and skills. 
• Improved farm management decisions from better local access and interpretation of information 
Enhanced reputation of DAWA. 
• Increased involvement of other government and private agencies. 
4.4 Vision 
The envisaged system is one where clients have access to what they require, whenever they require it, 
in the form they require it, and one which helps them find it to the level of their enquiry. In practice, 
this means automating the dissemination of information through multiple pathways, in multiple 
formats, and on user oriented retrieval systems. Examples include interactive encyclopaedia, 
facsimile facilities, audio tapes, paper based products, and personal contact. 
For this to happen the system needs to provide: 
• data formatting and processing methods that arc stable over time; 
• acc.ess to global, state wide, and local data and information; 
• access to data and information through different methods and channels; 
• ease of use that and encourages interaction and contribution, 
• sufficient detail so that enquiries are satisfied; 
• functional links with whole of government, agribusiness, consultants, and end users; and 
• managers with the skills to be able to access and utilise the information obtained. 
These model are useful in that they address different data forms and can provides updates that can be 
indexed and cross referenced to other sources. They provide a target to work towards, helps to clarify 
the processes, and identifies interim sessions to help satisfy enquiry demands. demonstrate progress, 
gain experience, evaluate effectiveness, and evaluate the retrieval and presentation systems 
4.5 Strategic Outline 
In visualising the outcomes and developing strategies for MADI it is desirable to keep them flexible so 
that the DAWA and users can operate in a one to one (e.g. specialist and consultant), a one to many 
(e.g project officers and farmer groups), or a many to many mode (e.g. users contribute infonnation 
to other users), as well as having the ability to provide the service on a range of media. It should also 
remembered that the DAWA's strengths are in its reputation for quality research, technical skills, and 
that it's extension is well supported and relevant to it's clientele 
MADI aims to build onto these and identifies itself three core strategies. 
• Identification of the information requirements of the agricultural sector. 
• Investigation and use of technologies which can provide information to clients. 
• Promotion of the effective management and use of information within the agricultural industry 
A possible area for expansion is in the involvement of other organisations in research and in the 
provision of advice on productivity, farming systems, and farm management 
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5. Stakeholders 
5.1 Internal 
The DAWA has a strong research orientation and is well regarded by its farming community clients. 
The emphasis in it's extension is on paper based products, mass media, and one to one, and one to 
many extension through its extension services. The current trend is towards greater emphasis on the 
one to many group activities, and to sharing the provision of informauon with other providers, 
especially consultants and agribusiness. Discussion have been held with a number of people 
internally and additional discussions are still required to more clearly determine concerns, format of 
existing data, intentions, and options for translations for wider availability. Table I is an estimate of 
the internal stakeholders and their perceived interests. 
5.1.1 Table 1: Internal stakeholders 
Group Interest 
Executive Policy development and implementation 
Efficiency of corporate operations 
Library Delivery and circulation of infonnation 
Information Branch Development and distribution of publications 
lnfonnation Technology Electronic networks and transfer of information 
Accounts Keeping accurate and up to date financial records 
Accessibility to records by appropriate staff 
Research Groups Identification of problems and development of solutions 
Publication and communication of results 
Extension Groups Identification of problem and solutions 
Distribution of information about solutions 
Spatial information Development of accurate spatial information of physical resources 
Landcare Identification and promotion of sustainable agricultural systems 
5.2 External 
The collation, interpretation, and delivery of data and information is clearly of interest to numerous 
organisations. In time the DA WA must develop strategic alliances with some of these and that will 
require changes in internal and external attitudes, as well as mode of operation, and these issues will 
need resolving. 
Discussions have been held with a number of organisations Australia wide to review activities, trends, 
and potential strategic alliances. These include most State Government Departments of Agriculture, 
Australian Government Printing Service, Australian Department of Defence, CSIRO, Advanced 
Manufacturing Training Centre, Info Magic, Interactive Presentations, IO Research, Telecom, 
Association for Infonnation and Image Management, Institute of Electronic and Electrical Engineers, 
Double Impact, Bits and Chips, Fast Fax, and CD-Networks 
Most companies are focused on the development of computerised, multimedia training modules, 
which is largely driven by the government training guarantee levee, and where the emphasis is on 
passing skills to the user. This is an important emphasis for the DAWA, as its focus is on 
education and decision making. 
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5.2.1 Table 2: Perceived external agricultural stakeholders. 
Type 
Professional groups 
Funding Authorities 
Marketing 
Fanner groups 
Commercial groups 
Manufacturers 
Resellers 
Government Institution 
Farmers 
Example 
Australian Association of Agricultural Consultants 
Australian Institute of Agricultural Science 
RIRDC,GRDC 
Banks 
Wheat Marketing Board, CBH 
Landcare groups 
Agribusiness 
Manufacturers 
Resellers 
Spray contractors 
Fertiliser spreaders 
IC! 
Hoechst 
Wesfarmers 
Special Buying Service 
Elders 
State Departments of Agriculture 
Libraries 
Individuals 
5.2.2 Table 3: Perceived external non-agricultural stakeholders. 
Type 
Policy makers 
Service providers 
Emergency services 
Education Institutions 
Collaborators 
Co-users 
Developers 
Example 
Politicians 
Austral tan Bureau of Statistics 
Bureau of Meteorology 
National, State and Regional Libraries 
Telecom 
AARNET / Internet 
CompuServe, Pegasus, Oz-E-Mail 
WALink 
State Emergency Service 
Universities 
Technical and Further Education 
Institute of Electrical and Electronic Engineers 
Department of Defence 
Advertising agencies 
Golden West Network Television 
Department of Land Administration 
Police 
Water Authority 
State Electricity Commission 
Odyssey Development 
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5.3 Client focus 
It is a truism that there is no point in arranging for the storage of information unless it can be 
retrieved when it is needed and delivered speedily to the person who needs it in the form in which it is 
needed. (M. Exon, Proceedings AIIM Conference 1994) 
Although much is known about many of the users, it is still beneficial to identify other clients, and 
their information requirements. Of particular interest are the sources of information and the feedback 
systems that influence decisions and behaviour patterns. This is useful in formatting new material, 
regardless of the medium used to convey it. It is also essential to get this component right, as it 
will influence resource levels, cost, and response time many years in the future. 
The identification and assessments are essential to identify and encourage: 
• the development of skills in improving the collection, and storage of data and information; and 
• staff to modify and provide their data sets to satisfy client requirements. 
A series of group and individual discussions have already been initiated within and outside of the 
DA WA to obtain preliminary guidelines. A recurring theme is relevance. This is not always 
explained, and is hypothesised as something that works for them, can integrate, and can take account 
of indigenous knowledge. It is hypothesised as having the characteristics of being: 
accessible; 
• sufficient in detail; 
• understandable; 
• practical; 
• up to date; 
• reactive to enquiries; 
• creditable; 
• capable of verification with others; and 
• a contributor to desired outcome. 
5.4 Client needs assessments 
These issues need to be tested in an assessment of client needs, which include end users, co-users. 
service providers, on-providers, and researchers. There are subgroups within these broad categories 
and each may require different types of data and infonnation. Failure to do so could result in the 
provision of insufficient, or too detailed information, in an inappropriate terminology, or miss 
opportunities entirely. The resulting extension would be Selling" rather than "Marketing", which 
invariably ends in a situation which is unacceptable to both parties. The assessments need to define: 
• who are the existing and potential clients; 
• what are the characteristics of their information needs now and in the future; 
• what are acceptable presentation formats and media; 
• what are the levels of detail required; and 
• what are acceptable service and information costs. 
These assessment are probably best performed via individual and group discussions. Expertise to 
develop and conduct such assessments is required and can be obtained from external sources, or 
from the Group Learning and Development Group within the DAWA. 
A perceived difficulty is the lack of awareness by clients as to the range of delivery fonnats and 
options available. To provide a listing of these could be interpreted as leading the clients along a 
particular path, hence would not be truly client oriented. This could be overcome with concept testing 
with small groups, before any wider market evaluation. 
The other concern relates to the build up and transfer of client expectations, if surveys are performed 
too long in advance ofactua.1 delivery. Nevertheless, these assessments need to be conducted so that 
in-house development fits client needs. 
14 
It should also be remembered that once information becomes available, new users, providers 
and contributors will emerge, along with their special requirements. There is therefore a desire to 
utilise system that are flexible, can provide all possible information, and allow the user to maintain 
their search until their level of enquiry is satisfied. This has the benefit of reducing any possible legal 
hability relating to the "withholding of information which could result in inappropriate decisions 
6. Existing DAWA Information 
An number of systems used within the DAWA have been identified and are briefly discussed in 
appendix I. The list is incomplete and only mentioned here for simplicity. It includes 
• Library system (Dynix); 
• DACIS; 
• Research Information System; 
• Research Index; 
Farmnotes; 
e Technotes 
• Technical bulletins; 
• Books, 
• DAWA network; 
• Geographical Information data; 
• Cereal Variety Testing; 
• Cereal Quality Tests. 
6.1.1 Staff needs requirements 
Considerable frustration has been expressed about the difficulty of accessing DA WA data sets, with 
the most frequently requested being the Research Information System, Accounts, Cereal Variety 
Testing, and Dads. The main reasons are insufficient tie-lines, connection and dropout from remote 
centres, and the expense of telephone costs associated with modem communications. 
Offices connected to the network (via ISDN lines) are adequately catered for, although there is 
periodic frustration with the systems and its periodic slowness. Officers at centres not connected to 
the network wish to be so, or if that is not possible, would accept regular read-only copies of all data. 
as district comparisons are sometimes desired. 
There is also a need to provide funher staff training, particularly relating to computer usage, 
marketing, preparation of information, development of education modules, and educating users nus 
is seen as a role for the DAWA'S Training Group, with support from MADI and external providers. 
6.1.2 Lack of suitable hardware 
Concern has been expressed about the shonage of suitable processing and communications hardware 
available at country centres. Part of this is due to insufficient funds to purchase up-to-date equipment, 
and the lack of a clear 'replacement policy and action' for older computing hardware. This is seen as 
a managerial problem which is not directly related to the MADI Initiative. 
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7. Delivery Options 
A considerable number of options exist which fall into two broad categories 
I. Direct supply of information 
2. User initiated enquires for specific information. 
In both cases the delivery platforms are a combination of old and new, and include. 
• direct mail, 
• audio tapes; 
• fax; 
• info-fax; 
• info-voice; 
• computerised reading of printed matenal; 
• voice recording and playback; 
• bulletin boards; 
• networks; 
• printed material; 
• computerised CD-ROM based encyclopaedias; 
• public libraries; 
• information (tele) centres and kiosks; 
• crisis hotlines; 
• broadcast media; and 
• personal contact. 
It is likely that the DAWA will use all systems to some extent. The most attractive for the immediate 
term is direct mail, broad band broadcast, fax back facilities, and development of CD-ROM storage. 
An attractive option is the use of district DAWA offices as information centres. This is particularly 
relevant to Infofax, Voice Fax, Bulletin Board Systems, and as foca] points for CD-ROM or networked 
encyclopaedia information. Establishment and training costs need not be too great and could be offset 
by improved commurucation, and reduced storage costs associated with replacement of Farmnote 
storage facilities with a CD-ROM printout. Similarly, the prolific establishment and interest in 
Telecentres provide an additional avenue for the distribution of information, and the involvement of 
other organisations, usually user groups, in strategic alliances in delivery. 
The purpose of these alliances is to provide access. 
• to raw data for interpretation by specialists; 
• to processed data and information for use by general users; 
• for processing and distribution on specific media as required; 
• through multiple delivery systems in an automated way, and 
• through interactive multimedia techniques so that it is more informative and reuse is encouraged. 
As much of the searching will eventually be performed by clients then the: 
• DA WA needs to ensure that sufficient information is included in the system; 
• retrieval systems encourages users to find relevant information; 
• users need to obtain the skills to seek information to an adequate level, and 
• users need the skills to process the information into decisions that work toward fulfilment of their 
short and long term objectives. 
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7.1 CALS and EDI: A business strategy 
Taken up by the business sector during the 1950's, digital data received a boost during the 1970g 
with the developments of Electronic Funds Transfer (EFT) machines. However, the big occurred in 
1991 with Operation Desert Storm. At the commencement of that campaign, the US defence forces 
had spare pants shortages backdated two years. To overcome these difficulties, the US Navy began up 
date its paper based manuals, which were normally out of date by about 25%, to convert to digital 
systems. The process was taken up by the US Department of Defence as CALS 
CALS is Computer-aided Acquisition and Logistic Support. It seeks to replace paper intensive 
weapon development with digital information technology, integrated across the entire weapons 
systems lifecycle and all its participants in government and industry. As a broad based initiative it 
involves hundreds of thousands of people. Although initiated by the military, CALS is finding strong 
application in non-defence businesses such as commercial airlines, automotive, pharmaceutical, 
confectionery, and scientific and technical research. CALS in combination with Electronic Data 
Interchange (EDI) is developing into a total business strategy and by the year 2001, these standards 
are expected to dominate business and financial transactions. 
The proposal for MADI is to utilise pans of the CALS and EDI standards for DAWA's scientific and 
extension activities. The key to this is the adoption of reusable formats, which will most likely be 
based on the Standard Generalised Mark-up Language (SGML) as used for text, graphics, electronic 
drawings, and data bases 
Note: Paper has been a recording medium for centuries and is still very much in use today. Owing to 
declining world raw resources, the use of paper may shrink however, It is not likely to 
disappear as people prefer the product due to its feel, comfort, privacy, portability, and it ability 
to give relative positioning. Even with digital information systems, paper is still expected to be 
output media for reference and field use. 
7.2 Reusable formats 
The purpose of using reusable formats is to provide information and methods for the DA WA can be. 
• easily updated; 
• easily reused over time; 
• used on different media; 
• used on different platforms; 
• integrated with additional information types as they eventuate 
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7.2.1 Figure 3: Outline of document formatting in reusable formats 
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7.3 Interactive Multimedia 
A major benefit of adopting a CALS, SGML and EDI strategy is the ability to develop multimedia 
publications such as CD-ROM encyclopaedias, and to be able to update these in the future. These 
standards are being implemented by Boeing Aircraft Corporation, US Department of Defence, 
Australian Department of Defence, Australian Government Printing Service, and publishing houses 
such as Springer-Verlag. 
Multimedia includes multiple information types such as text, graphics, photographs, images. video, 
and sound. It is preferred by humans over text alone as it involves more of the senses and provides 
information in more intuitive and pictorial forms. The delivery of such interactive CD-ROM based 
multimedia can be provided in a Graphical User Interface (GUI) such as Microsoft's Windows. IBM's 
0s/2, Apple's System 7, or UNIX's Xwindows. 
The current trend in the multimedia industry is the provision of hypertext and hypergraphic 
interaction and retrieval. Most of this is centring on the personal computer, but in the near future will 
involve other communication systems such as television, and dedicated Virtual Reality games. These 
games can as easily be used in real life simulation (e.g pilot training), education (e.g. terrain 
modelling), as well as entertainment (games) 
Much progress could be made within two years. However, it should also be remembered that a full 
search, multimedia facilities such as Microsoft's Encarta (a CD-ROM based encyclopaedia) involved 
about one hundred people on a seven year project. This does not mean that the same time and staff 
requirements will be needed for DAWA data as new tools are being developed and made 
commercially available. Some additional resources would be need to commence the program, but 
once initiated and staff trained, it is expected that new procedures would be implemented and the staff 
requirements reduced 
The use of reusable formats will enable the rapid transfer of information to new systems which are 
still under development such as Personal Digital Assistants (PDA), and subnotebooks. It should be 
remembered that in ten years we have gone from cryptic text base CP/M machines to Windows on 
"mainframes" in laptops, and where the technological growth rate is about 150% per year. The 
DAWA needs a robust and flexible system to take advantage of these changes for its clients 
7.4 Artificial Intelligence 
The ideal information system includes feedback, learning and acquisition of knowledge. This is the 
role of Artificial Intelligence, which covers a range of computer programming techniques that have 
the goal of changing the computer from a passive provider of sequential information, to one where it 
uses lateral processing and can suggest solutions to changing problems. It attempts to emulate the 
tried and proven" method of technology transfer through experience and personal contact and 
involves Expert Systems and Neural Networks. This is beyond existing on-line systems, and is likely 
to remain so for some time. Nevertheless research is promising and should be pursued to at least gain 
local experience. It is particularly relevant to the DAWA given that personal contact is expensive and 
needs to be rationalised 
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8. Actions Required 
8.1 Development layers 
MADI is being developed in stages which are summarised in table 4. 
8.1.1 Table 4: Layers of MADI development. 
Laver Description Relationship Comments Example 
I Discussion paper Internal circulation only at This paper 
present 
One to manv 
2 Strategic plan Parts included in discussion Strategic 
naper. Subiect to review outline 
One to manv 
3 Concept description Separate papers outlirung Broadcast of 
principles and theory data by TV 
One to manv 
4 Prototype project Details of prototype Electronic 
objectives, costs, outputs publishing 
One to one 
5 Implementation Transfer and Hypertext 
implementation by encyclopaedia 
annropriate division 
Manv to manv 
6 Marketing Promotion and provision of User benefits 
services 
Manv to manv 
7 Commercialisation Delivery of services by Commercial 
private interests services 
8.2 Immediate 
There is a lot of work to do in many areas, and to achieve the objectives, actions must be focused 
and initiated, techniques developed and proven, then transferred to the appropriate 
Departmental Division or Branch for implementation. This way resources can be redirected and 
supported rather than expanded. If additional resources are required, then these should be for the 
attainment of specific targets and subject to sunset clauses. 
The most urgent actions are: 
• initiate a client needs survey; 
contacting users of information to detennine characteristics and to retain focus on requirements, 
• identify and use industry standard reusable formats; 
commence pilot project with information mark-up language to develop guidelines; 
• obtain staff concerns; 
circulate this paper within the DA WA for the information of staff and to obtain a list of their 
concerns; 
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• demonstrate DA WA's willingness to share its data sets; 
by selecting a widely applicable data set and making it available, at least to consultants and 
agribusiness. 
8.2.1 Classification of data 
Before data are distributed publicly, there is a need for data providers need to classify the accessibility 
of "their" data under some system. The following is a proposal and a policy is needed 
• Public access 
i.e. Any published material 
e.g. Farmnotes, journals, field day booklets. 
Internal use only 
i.e. Material relating to the organisation only, or which if made available, could disadvantage the 
commercial position of the organisation. 
e.g Staff or Personnel Information Management; 
Genetic data base information relative to Plant Variety Rights. 
• Privileged access 
i.e. Material that is unpublished, or requires processing or interpretation. 
e.g. Interim, or raw trial results. 
The public have a right to this information, but access is preferred via some processing agent 
such as an adviser, regional officer, or consultant. 
Third party 
i.e. Material which has third party interests. 
e.g. Data collected through partial funding, or 
if the data are collected on behalf of another party for a fee (consultancy). 
8.3 Short term 
The objective in the short term is to develop, test and agree on a set of formatting guidelines so that 
information can be used on multiple platforms and media. That format is most likely to be a 
combination of Standard Generalised Mark-up Language (SGML) and Word for Windows. 
8.3.1 Agreements 
It is interpretation that turns data into information and determines its relevance. The use of that 
information is the responsibility of the individual and the organisation providing it, and the client 
requesting it. Ideally, some accreditation of the agents doing the interpretation is desirable, 
particularly as these agents have access to "privileged information" The focus of any "partnership 
agreements" where the DA WA is providing raw or unprocessed data, should be that the data is 
provided in it's "as is" condition and as such, cannot be used against the DA WA or its officers. 
The DA WA may reqwre a similar sort of agreement as exists between The Western Australian Water 
Authority and plumbers, where the workmanship is the responsibility of the plumber and not the 
authority, or the WALIS Council protocols. Legal verification of the conditions are essential and 
assistance from Corporate Services is required. 
8.3.2 Trial data sets 
It would be desirable to provide some information as soon as possible to demonstrate that the DA WA 
is serious about expanding access to its data. Initially, this would as in an "as is format", with 
improvements provided with updates. 
Perhaps the most immediately useful data set that could be provided is the Research Information 
System (RIS), and this could be supplied through the GWN broadcast network. RIS data could be 
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used to level criticism against the DA WA because they are incomplete and contains unfinished and 
unpublished trials. However, this should not deter the DA WA from releasing these, as such pressure 
will encourage officers to update their summaries. The DAWA will have demonstrated its willingness 
to share data, and will gain valuable feedback about areas of industry concern 
8.4 Medium term 
For the medium term, the objective is to work towards the development of a computerised, hypertext 
based, multimedta retrieval system that can eventually be incorporated into a local encyclopaedia 
These are likely to be based on the Windows Winhelp system which includes text, tables as text, and 
graphics. 
This publication method is specifically for the electronic media and could be put into practise 
following the development of suitable guidelines. It is expected that the information would be based 
on the existing Farmnote, Technical Bulletins, Journal, and book publications, and with document 
and image management systems, could easily include the indexed contents of experimental files. 
8.5 Long term 
The long term version is a form of interactive encyclopaedia that is a follow-on from the Winhelp 
system developed under medium term, plus including video and sound options. 
There is also a need to commence work with Neural Networks and other Artificial Intelligence 
technologies. This will allow adaptation of information using multiple expert deduction processes, 
and the provision of more relevant information updated through information feedback systems This 
issue has not been costed as it is seen more as a research and development proposal. 
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9. Break Even and Sensitivity Analysis 
Analyses provided by Karin Patten, "PREVU" Section, Policy Analysis and Industry Development 
Department of Agriculture, Western Australia 
9.1 Background 
The Department of Agriculture provides its infonnation to the community via. 
• direct mail subscriptions (approx. 5000 subscribers); 
• extension officers; 
• the mass media; 
• phone links; ie. AGWEST garden advisory service; 
• community seminars, field days and lectures at educational institutes; and 
• indirectly through many sources such as private consultants, agribusinesses and libraries. 
The community, and farmers in particular, obviously benefit from this information 
9.2 Assumptions used in the evaluation 
Number of farmers . 10,000 
Scale of adoption • Range used in analyses: 10-70% of farmers will use 
information supplied by MADI by the year 2005 
• All farmers will receive indirect benefit from MADI 
through information transferred via the mass media, 
consultants and Departmental advisers, and other 
farmers. 
Adoption Details Begins 1995 
Peak vear 2005 
Discount Rate 7% 
R & D  Details CRF: Averages $385,000 for 5 years 
Industry: Averages $110,000 in 1995 & 1996 
9.3 Results 
In the short time frame available for the analysis and the limited information on the overall value of 
the Department's information, it was decided that break even analyses would be the most suitable 
evaluation for the MADI initiative. 
Table 5 lists the benefits per farm necessary for the MADI initiative to break even and to have benefit 
cost ratios (BCR) of 2 and 5, based on varies adoption rates. 
9.3.1 Table 5: Sensitivity analysis for MADI 
ADOPTION RATE 
SENSITIVITIES 10% 30% 50% 70% 
Annual benefits/farm for MADI to break even $270 $90 $50 $40 
Annual benefits/farm to achieve a BCR of2 $540 $180 $110 $80 
Annual benefits/farm to achieve a BCR of 5 $1,350 $450 $270 $190 
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9.3.2 Figure 4: Sensitivity analysis for MADI 
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Benefits that may arise from the MADI initiative include: 
• information being "on-call" (the value of information today compared with tomorrow); 
• increased information sources which may increase the adoption rate of an innovation and provide 
reassurance to farmers that they are doing a particular techruque correctly; 
• reduction in research duplication with information more easily accessible; and 
industry benefits through access to previously inaccessible information. 
9.4 Comments 
The range of adoption rates used in the 33 Department program evaluations was between 10 to 40% 
in 1993/4. However, adoption rates for a project like MADI are estimated to be higher as the 
information will have indirect as well as direct benefits for farmers, extension and industry people 
(like private consultants). 
With an adoption rate of 30%, MADI will need to generate annual benefits/farm of $90 to break even 
It is estimated that farmers are currently spending $400 to $600 on direct mail subscriptions for 
information, and one may assume that the benefits from this are greater than the $400 to $600 spent. 
If MADI influences these publications by making more information available, easier to access, 
cheaper to produce, more quickly available and cheaper to process, then MADI can be proportioned 
some of the benefits from published information. 
The benefits of providing an "information hot line" can be directly attributed to the MADI initiative 
The adoption rate of this service will be high, considering estimations of at least 60% of wheatbelt 
farmers having faxes. The information that extension officers and private consultants will extend in 
the future will be based on information they receive through MADI communication networks. A 
proportion of the benefits resulting from extension and consultancy work can also be attributed to 
MADI in the future. 
9.5 Conclusions 
The benefits from the MADI initiative have been difficult to quantify, which makes clear 
recommendations for funding difficult based on the break even method used. Estimations for the level 
of adoption ofthe MADI initiative vary, which has significant effects on the benefits required for the 
MADI initiative to break even. Subjectively however, many benefits have been identified and are 
listed These need to be further examined and quantifie.d to determine if they amount to annual 
benefits/farm giving positive results for the MADI initiative. 
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10. Appendix 1: Systems within DAWA 
10.1.1 Farmnotes 
Farmnotes were originally intended to be a one page briefing on a specific agricultural topic. Over 
time they have tended to contain additional supportive evidence and have effectively evolved into non 
refereed technical and extension publications. 
As such they would provide an ideal basis as the starting point for an agricultural encyclopaedia, 
particularly if they contain a text only abstract which can be utilised in info-fax, voice fax, library and 
network services. 
Farmnotes are mostly in various versions of Pagemaker format on the Macintosh which will require 
effort to reconvert to a more generalised format such as Word for Windows. Each conversion will 
require editing in order that the text stays in the correct place. Additional work is required to 
recapture or to convert the graphic images. The initial estimate is 18 to 24 months to convert the past 
five years of records. A new set of guidelines are required for the production of Farmnotes and other 
DA WA publications. 
10.2 Library Systems 
AU publications are catalogued and key worded into Dynix primarily. Records are then taken off 
selectively for inclusion in the Australian Bibliography of Agriculture (ABOA). In turn, this is 
combined into A GRIS, an international database by F AO. Although Dynix material could be made 
available on AARNET, Internet, or Bulletin Board Systems, it is propriety software and approval or 
royalty arrangements with the publishers would be required. DYNIX is a cataloguing system and in 
itself would not be very useful because of insufficient detail. 
10.3 Geographical Information System 
Owing to the specific nature of the GIS data set, we are not in a position to properly evaluate it. 
Copies could be distributed to advisers and selected consultants for short term use and evaluation. 
Because of the detail, nature and the large investment in its collation, it is assumed to have 
considerable commercial value. The distribution should therefore be with an agreement that use is for 
the purposes of evaluation only. 
10.4 Research Information System (RIS) 
The Research Information System contains a summary of each of the tasks DA WA and individual 
officers are involved in. This includes when the task was started, it's estimated completion and 
results generated to date. 
RIS is a self contained data set being about 50 Mbytes including data and the ISYS index. It is 
frequently requested and could be provided to all centres on a regular basis. 
10.5 Cereal Variety Testing 
The CVT database contains information on each of the cereal variety trials conducted by the 
department throughout the state. It includes data on planting dates, soil type, geographical location 
and harvest yield data. 
The CVT data set is about 300 Mbytes, complex and processed on the IT Motorola machine under a 
Pick-Universe operating system. Access to it is frequently requested by advisers, but this has been 
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restricted There is a possibility that the whole data set could be transferred to Microsoft Access or 
Excel format. This would allow it to be run on DOS based machines as located in district offices 
10.5.1 Cereal Testing and Quality 
The CTO database contains information on quality, such as protein levels for the cereal variety trials. 
As such the CTQ is closely linked to the CVT database. More time is required to investigate the 
issues involved 
10.6 Accounts 
Requests for these data set are ubiquitous, and the desire is for read-write, or read only if updates are 
frequent. The data set is about 600 MB in size and it could be run on DOS based machines at district 
offices. The most desirable option is to network as many centres as possible, or provide access via 
regular TV transmission, or individual office access by high speed modems 
10.7 DACIS 
Dacis is a system that provides managers cross platform expenditure estimates and as such it contrasts 
with the accounting system which is based on divisiona1 allocations. Dacis is used by managers to 
compare the cost effectiveness of the programmes under their control and determine resource 
allocations. DACIS is a small data set (about IO MB) which is requested by district managers, and 
could be made available on a regular basis. 
10.8 DAWA Software 
A range of software has been developed within the DA WA for its own use. Some of it is relevant to 
and can be operated by fanners and consultants. The programs could be made available and 
distribution is best through a private or commercial government agency, rather than by DA WA direct 
because of the high costs of advertising, support and maintenance. This issue requires further 
investigation as to possible commercial outlets, and a policy statement to that effect. 
10.9 Records 
Record keeping is an area of concern to numerous organisations. The trend is to document scanning, 
Optical Character Recognition, development of free text retrieval data bases, and electronic transfer, 
amendments, and additions. These systems requires further investigation. 
10.10 Computing within DAWA 
The development of computer systems in DA WA has come from within, rather being directed by 
external computer professionals. This has allowed the focus of computing to be on problem solving 
and applications. Inevitably such a path would lead to some problems, but to the credit of the 
individuals involved the paths taken have predominantly been the correct ones and have now lead to a 
versatile system. The trend has been from minicomputers with terminals, to stand alone 
microcomputers, and now towards networked PCs as the computing powerhouse This has 
implications for the levels of support required for computer users. 
The DAWA has a strong tradition of innovation and technical competence in computer systems, it 
was one of the first organisations in the State to install a minicomputer with virtual memory, DA WA 
was probably the first organisation to make use of microcomputers in agriculture world-wide, and was 
again one of the first State organisations to make use of ISDN lines to link computer systems. DA WA 
developed software is now in use all over Australia and overseas. This department is therefore in a 
good position to lead the way in creating the agricultural electronic superhighway. 
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10.11 Network 
The network system within DAWA is large by any standards and definitely one of the largest and 
most complex in the State. It connects systems with diverse operating systems such as MS-DOS 
Windows, System 7, Pick, Primos and at least 3 different flavours of UNIX. The physical connections 
range from Thick Ethemet, Thin Ethernet, Appletalk, twisted pair to ISDN Lines between machines. 
The Department is now connected not just internally but also to the rest of the world via the 
AARNET. 
DAWA has approximately 450 computers connected to the network at present or about 50 percent of 
the computers in the department. There are approximately 350 machines at South Perth office with 5 
district offices connected by ISDN lines to South Perth. 
Installing and running this complex system has been achieved through adopting TCP/IP as the 
operating protocol. This choice was taken despite pressure from external computing professionals to 
use the alternative GOSIP system. And TCP/IP has now become the international standard and is 
used by I5 to 20 million INTERNET users. This vindicates the DAWA approach and it now has a 
strong resource base on which to build new electronic information systems. 
However computer networks are not just made of hardware and software, the most important 
component of any system is the people (or in computer jargon - warmware) and it is critical that with 
the explosive growth of the DAWA network sufficient human resources are directed towards its 
maintenance and user support. This should not be seen as a criticism of the job currently being 
carried out by a few hard working, stressed out individuals who have assisted I50 people become new 
Email users in the last 6 months. 
10.12 AARNET Network Connection 
DAWA is now connected to the AARNET, which is the Australian portion of the INTERNET 
There are three main areas on the INTERNET being: 
I) Email facilities - which allows the sending and receiving of Email to anywhere in the world. and 
is particularly useful for such tasks as organising the AAES conference to be held in Perth in 
1995. 
2) Information services - there are a wide range of facilities such as connecting to the UWA library 
computer system, ordering books, or finding out the latest marketing information in the US 
3) Newsgroups - these are used for the sharing and requesting of information from the general 
INTERNET community. It allows the sending and receiving Email from people whose names and 
addresses are not known in advance, so that it is possible to post messages asking for information 
on a specific topic and then receiving information from anywhere in the world. 
This combination leads to a very rich information source being available to users. However currently 
it is not possible for DAWA users to access the INTERNET Newsgroups. Investigation is required in 
order to determine the resources necessary in order to allow Newsgroup access within the department 
10.13 Email 
Email is a method of sending electronic messages from one computer user to another, usually across a 
computer network, but it is possible to route Email through bu1letin board systems. There arc three 
different Email systems operating within DAWA which are now interconnected to allow message 
transfer between systems 
The main Email system used by DAWA is Microsoft Mail. This has the advantages over other 
commercially available Email systems because it can embed files inplace within a message. Other 
systems which allow files to be attached to an Email document only allow files to be attached at the 
end of the document and not at the correct place in the message 
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The DAWA currently has over 400 people, or groups, with Email addresses. This is quite an 
achievement as for a computer user to have an Email account it is not just a matter of installing 
software on the local machine, there must also be an account on a network post-box machine. This 
means that somewhere on the network there must be computers with hard disk space and processing 
capacity allocated to each Email user. 
The current network is a great asset to the department, and there is potential for wider and more 
efficient use. It is quicker and cheaper to send Email than it is to send paper mail, environmentally 
friendly, convenient, and can provide two way interaction. For Email to be used to it's fuller potential 
there will need to be positive encouragement for people to use their computer as the primary focus of 
their work. And there will need to be allocation of resources to provide an adequate level of support 
for users. 
10.14 Email addresses 
It is a matter of urgency to allocate resources to change the DA WA Email addressing structure so that 
Email addresses do not contain a reference to a specific post-box machine. This is required for the 
following reasons: 
I) To allow the dynamic relocation of users to post-boxes, so enabling maximum use to be made of 
the limited hardware resources in the department. 
2) So that when a staff member changes position or duties their Email can still catch up with them, 
this is not such a problem with internal Email but will become critical with Email received from 
AARNET users. 
3) If an Email address is not 100 percent accurate Email will not be delivered, and depending on the 
sender's system this fact may not be known. 
10.15 Meteorological Information 
There are a number of sections within the department collecting and using meteorological 
information. These range from the library with access to the Meteorological Bureau CD-ROMs, 
through to users of information in particular computer models such as TACT and RAINMAN, and to 
collectors of information such as the weather station recording system. There is a need to provide a 
co-ordinating mechanism to ensure that resources arc not duplicated and arc efficiently used and 
widely available. 
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10.16 Photography 
DA WA has accumulated a library of some 60,000 t0 80,000 photographs and slides. These arc stored 
and filed in Agdex order in filing cabinets with a text description for some of these in a Macintosh 
database. 
With the introduction of Kodak Photo CD and new MPC standards, these CD's are readable by 
Macintosh and IBM machines, and can store a 100 full scale images, or about 3000 images in 
catalogue format. The catalogue CD's could be made available to the wider departmental staff and 
possibly for sale. Combining text and pictures can be done very simply in the new generation of GUI 
based word processors and this wouJd be an easy method to provide the resources necessary to upgrade 
the quality and fonnat of staff presentations and district office newsletters 
10.17 Other Systems 
There are a large number of systems within the department which have not been investigated yet. 
These include: 
• Rangeland monitoring 
• Farmer address databases 
• Stock brand information 
• Livestock monitoring 
• Land capability assessment. 
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I I. Appendix 2: Communication systems 
A vast number of organisations, groups and individuals would have an interest and a desire to be 
involved in the development and use of more efficient data management and distribution methods, 
and useable knowledge bases. These include commercial groups providing services and products as 
well as policy makers. In time, strategic alliances will be necessary with some of these groups to 
deliver DA WA data because of the range of communication technologies available. 
The distribution options fall into two main categories: 
• the direct supply of large amounts of data and informauon to clients, and 
• user initiated enquires to service a request. 
In both cases the technology used can be a combination of: 
• paper based products; 
• electronic analogue based services, and 
• electronic digital based products which require a computer to operate 
The delivery platforms are numerous, a combination of old and new, and only some of which were 
mentioned in section 10 "Delivery option" and discussed here. 
11.1 Direct mail 
Direct mail is the existing system for DA WA Farmnotes and is suitable for the distribution of large 
amounts of paper and electronic based data and information. A recent contender in this arena is the 
TV broadcast media to anyone with the correct PC or Macintosh receiver 
11.1.1 Paper based 
This is the existing system which users are familiar and is not discussed further here. 
11.1.2 CD-ROM 
CD-ROM is a relatively new distribution method. It has the advantage that it can contain up to 600 
Mbytes of uncompressed data. This makes it suitable for archival, education, entertainment, and 
business purposes. As CD-ROMs cannot be written to by the user, this means that the integrity of the 
data distributed cannot be compromised. Users require a CD-ROM drive which costs about $500 
For a small production run each CD-ROM discs costs about $100 each when produced by a bureau 
service. With CD-ROM mastenng machines now being introduced for around $US15000, in-house 
CD production has become a viable alternative reducing costs to about $35 per disc. 
11.1.3 Floppy Disk 
Sending floppy disks has the advantage that users can immediately load the information onto their 
computers The disadvantage is that only relatively small amounts of data can be stored on each 
floppy disk. The highest capacity floppy in regular use is a three and half inch disk with a storage 
potential of l .4Mbytes, it would therefore need over 400 floppies to equal the capacity of a CD-ROM 
and this method would be a significantly slower and more costly with large data sets. New 
compression technologies can squeeze up to 5 megabytes onto a 14 Mb floppy disk 
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11.1.4 Broad band broadcast 
Broad band broadcast deserves immediate mention as it has tremendous potential. It piggybacks onto 
an existing system such as GWN Television and its main characteristics are 
• transmission costs are marginal 1% cents per 1000 characters, e.g. the entire Research 
Information System could be transmitted for about $750); 
• receival costs are nil following the initial set-up cost of about $700 per computer, 
• the band width is very good at 38.5K baud (about 3800 characters per second. or the entire 
Research Information System in about three hours); 
• coverage is State-wide (Kununurra to Esperance); 
• users receive infonnation simultaneously; 
• users numbers can be nil to thousands (depending on who has PC decoder cards and access 
codes). 
This system deserves further immediate investigation 
11.2 Phone dialup services 
There arc now a range of phone dial up services available. They range from recorded messages 
(usually analogue data) through to sophisticated systems integrating fax, computer information and 
call forwarding (using analogue and digital techniques). These services can be set up as free call, 
where the service provider pays for the costs of running the service, or on a fee paying basis, where 
the client pays through their phone account. 
11.2.1 Facsimile facilities 
Fax and its variations have excellent potential for the distribution of small parcels of DAW A data. 
The most relevant are fax back (where the user requests specific infonnation by keying in its 
reference) and voice fax (where the system will read material to the caller). These deserve further 
investigation. 
11.2.2 Faxback 
In a Faxback (Infofax) service the client selects the information required by following a verbally 
described menu and by making the selection using a touch tone phone. For this to work, the selection 
decision tree must be well defined and not too tedious to reach the requested topic. The client is 
required to enter the return fax number, or speaking in the postal address, for automatic or manual 
transmission of the selected topics(s). If desired, calls can be re-routed to live operators. 
Faxback Bureau services available. Clients can then be charged through their phone bill via a 1-900 
number (the replacement of the 0055 service) or the cost could be covered by the provider via a 1-800 
service (the replacement of the 008 service). Set-up costs using a Bureau are about $1000 and have an 
additional monthly service fee of about $75. Operational cost form S0.31 to $0.91 per min. Mailing 
charges for those clients without a fax are $0.55 plus cost of postage. The systems can usually provide 
usage statistics. 
11.2.3 Voice fax 
The voice back service is similar to faxback but instead of sending a document to the client's fax 
machine, the system uses a voice synthesiser to "read" the selected topic. The method already has 
wide application in the banking and service industries for provision of directories and hot lines. 
11.2.4 Message Recording and playback 
Message recording and playback has been in use for some time. It uses a recorded voice and topics 
can now be selected as with voice fax. 
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11.3 Electronic Dialup services 
There is a long history of using character based terminals to access centralised data and, in more 
recent times, providing access via modems and microcomputers. These system still use terminal 
emulation programs, such as TELIX, and access character based information such as the library's 
DYNIX system. 
11.3.1 Bandwidth 
With the increased use of GUI interfaces, effort is being place into seamless integration of text and 
graphics. However, a technical problem of "bandwidth" exists, which relates to the size of the data 
and the speed that it can be transmitted. 
For example, a page of text containing 2000 characters can be sent at 2400 Baud in Jess than one 
second, but a black and white picture, e.g. 8cm by 12cm as used in a Farmnote, can be 469000 bytes 
in size this would take approx. three and a quarter minutes to transfer. Even with compression 
transfer would still be about two and a half minutes. 
Transmission speed can be increased by using faster modems and speeds up to 9600 baud arc 
practical. Beyond that, the physical Limitations of the telephone network and its switching speeds 
cause problems. A work around is to reduce the picture resolution (quality) and therefore it's size 
However, to date this has been to much of a compromise resulting in loss of detail, colour accuracy, 
and user interest. 
11.3.2 Electronic Publication 
An electronic publication should be recognised as a form of publication and not as a form of 
computing. As such this method require guidelines as to what type of electronic format is 
appropriate, and editorial input to ensure the same high standard for the publication as given to the 
paper based product. If electronic publications are to complement or eventually replace current paper 
based products, then attention should also be given to take advantage of the opportunities provided by 
the electronic medium. This refers to existing features of: 
• headings; 
• tables; 
• graphs; 
• graphics; 
• photographs; 
• references; and 
• text, plus including the additional options of: 
• sound; 
• animation; 
• video; 
• hypertext, 
• hypergraphics; 
• free text searching; and 
• hotspots links to other programs. 
11.3.3 Bulletin boards 
Bulletin boards (BBS) are usually Personal Computers connected to a modem and a phone line with 
specialised computer software, allowing remote access by another computer. They are used to transfer 
messages (Email) or to upload or download files. Some BBSs can now be hnked into the INTERNET 
to enable Email forwarding and receiving with other INTERNET users and work groups. 
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BBS's are currently text based and allows these files to be viewed directly or downloaded to the users 
computer. To data graphics are contained in separate files which can be downloaded separately then 
viewed on the users system. Limited direct viewing of pictures is being introduced but there are 
multiple standards, there is no specific link between the graphics and the text requiring the user to 
identify and download the correct files, and a bandwidth problem still exists. 
ere is that It relies on. 
A number of bulletin boards have been tried. These were unsatisfactory, but one system provided 
about 80 per cent of our requirements and deserves further investigation. 
11.3.4 Networks 
Networks suffer from the requirement that each site be connected with a high speed data line, they 
require very specialised skills in setting up and maintenance, and users require training and 
experience to operate the network systems efficiently, particularly if these are interconnected 
networks. Networks are useful corporate tools for communication and file transfer between major 
centres. However at present, they are not so well suited to distributing information to the wider 
community 
There is a new paradigm evolving with object oriented programming, graphical user interfaces, free 
form multi user multi tasking data bases (c.g. Lotus Notes), and networked systems called work group 
computing. This allows the development of collaborative data processing where people share the 
development responsibilities throughout the life of a project. 
11.3.5 AARNET- INTERNET 
AARNET, the Australian Academic and Research Network, is the Australian section of the 
INTERNET, which is an international academic network linking mainly universities and research 
institutions. It can retrieve data from Italy as fast as it can from the University of Western Australia. 
INTERNET is a global network connecting mainly minicomputers mostly running UNIX or VMS via 
a combination of high speed land line, and microwave and satellite links. Because of this, 
INTERNET has a text based interface which uses cryptic commands to find and retrieve information, 
and cannot be described as user friendly. However, new interfaces are being developed which may 
overcome these problems. 
Macintosh and UNIX Xwindows machines appear to be better catered for than the IBM PC machines, 
and this is probably a reflection on the academic origins of the network. Public access is now possible 
through a user pays systems being offered by Winthrop Technology. 
11.3.6 CompuServe 
CompuServe is a US based commercial system providing Email, public forums, and file transfer 
facilities. It costs at least four to five hundred dollars a year for individual access. 
11.3.7 Oz-E-mail 
Oz-E-mail is an Australian based competitor to CompuServe with cheaper rates and a Windows based 
screen interface. It looks very promising and needs more investigation as a potential delivery method 
for DAW A information. 
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12. Appendix 3: Possible issues for client survey 
The assessment of client groups and clients is best through a specialist in survey techniques such as 
available in the Group Leaming and Development Group, or CSIRO. 
Issues that could be included: 
• What type of user do they see themselves as (client segmentation) 
Emergency business 
• Well established business 
• Battling 
• ConsuJtant 
Strategies planner 
• Hobbyist 
• Supervisor 
• Organic vegetable growing 
• Rearing range checkers 
• Broadacre cropping - Tamin 
• What is being requested (and rating importance e.g. (low) to 5 (high)) 
• weather 
• herbicide advice 
• commodity prices 
• commodity quality 
• financial investment opportunities; and 
• how easy are these data to obtain (e.g. rate from I to 5 (Hard to easy)) 
• What would you like to be supplied (Not the same as what is being asked for) 
• commodity price estimates with probability of being obtained. 
• Probability of type of season finish. 
• What information would you use the most. 
• What/who influenced your decision last year in respect to: 
fertiliser purchases; 
• chemical purchase; 
• chemical usage; 
• plant varieties; 
• stock decisions; 
• conservation issues. 
• How do you rate your education level 
• University degree 
• TEE pass 
• Do you require additional business management training in 
• office procedure and management; 
• locating and extracting data; 
• planning; 
• organising; 
• people management; 
• benchmarking; 
• financial control; and 
• resource management. 
• Of the paragraphs below, which is the most readable (estimate presentation styles and options) 
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13. Appendix 4: Glossary 
AAAC 
AARNET 
ABOA 
ABS 
AGDEX 
AGRIS 
AIAS 
AKIS 
Artificial Intelligence, or AI 
Bandwidth 
Bandwidth problem 
Baud 
BBS 
Bitmapped 
BMP 
Broadcast Media 
Bulletin Board 
Bureau service 
Bytes 
CAB 
Call forwarding 
CBH 
CD 
CD-ROM 
CD-ROM mastering machine 
Compression techniques 
CompuServe 
CouncilNet 
CTQ 
CVT 
OAWA 
Direct Mail 
Download 
DYNIX 
Email 
Australian Association of Agricultural Consultants 
Australian Academic Research Network. the Australian portion 
of the Internet 
Australian Bibliography Of Agriculture 
Australian Bureau of Statistics 
An indexing system used for DAWA publications 
An international agriculture database compiled by F AO 
Australian Institute of Agricultural Science 
Agricultural Knowledge and Information System 
AI is a set of computer software technologies that aim to make a 
computer provide "intelligent" comment on a problem rather 
than just act as a passive storage device 
The amount of data that can be transmitted in a given time 
A term describing the transmission bottleneck. The problem is 
the amount of data contained in graphics, video and sound files 
compared with text information. An A4 page of text can be 
sent across the phone lines with a modem in less than one 
second, but an A4 picture could take 14 minutes 
A measure of transmission speed, usually approximately the 
number of bits per second 
see Bulletin Board 
Another term for raster graphics 
Bit map, a file format used in Windows to store raster based 
graphics 
Systems that transmit to multiple receivers at once, e.g.TV 
transmissions 
Usually PCs connected to modems where people can dialup with 
other computers and leave messages and download and upload 
files 
A company that provides a service for another company such as 
a mail out or a faxback service 
A byte is 8 bits, each bit being either on or off. Usually it takes 
one byte to store each character in a computer 
Commonwealth Agricultural Bureau 
A telephone switching technique that automatically transfers 
calls to the another number 
Co-operative Bulk Handling 
Compact Disk, usually audio 
Compact Disk Read Only Memory, a CD containing computer 
compatible information 
A machine that can write CD-ROMs 
These enable more data to be stored or transmitted in a smaller 
physical space or time. Examples arc DOS 6's double space 
and PK.ZIP 
A commercial US based computer network 
A computer network linking Australian local government 
offices 
Cereal Testing Quality database 
Cereal Variety Trial database 
Department of Agriculture Western Australia 
Sending paper documents through the postal service 
To send a computer file to another computer 
Library cataloguing software as used in the DA WA library 
Electronic mail, sending messages from one person to another 
usually on a network but can be via BBS 
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Encarta 
FAO 
Farmnote 
Forum 
Free text retrieval 
Fulfilment 
Genetic Algorithms 
GIS 
GRDC 
GUI 
GWN 
Hotspot 
Hyper jump 
Hypergraphic 
Hypertext 
Info centres 
Info fax 
Info voice 
Information super highway 
INTERNET 
!SYS 
IT 
Kbytes 
Keyword 
LandcareNet 
LCD 
Lotus Notes 
LWRRDC 
MADI 
Mbytes 
MEGAFLOPPY 
MIPS 
Modem 
MPC 
Microsoft Encarta is a CD based encyclopaedia with 
multimedia, full search and hypertext features. 
The United Nations Food and Agriculture Organisation 
A short extension paper on a specific agricultural topic 
published by DAWA 
An area on either a BBS or network where topic specific 
messages and files are located 
A method where a document (or number of documents) can be 
searched for any text not just keywords 
Direct mail 
An Artificial Intelligence programming technique 
Geographical Information System, software for producing and 
interpreting computer based maps 
Grains Research and Development Corporation 
Graphical User Interface, the modem type of computer software 
such as Windows or System 7 on the Macintosh 
Golden West Network, the regional TV station in Western 
Australia 
An area in a hypertext or hypergraphic system that is linked to 
another topic 
The jump process in a hypertext document 
Similar to a hypertext system except that the jumps are 
produced by clicking on various pans of a picture 
A form of linking electronic docwnents where by clicking on a 
highlighted word (usually green with underlining) the 
document then jumps to a related section 
A small regional library with the addition of computer systems 
with information on a range of topics of specialised interest 
A system where a touch tone phone is used to dial a computer 
and request certain documents to be faxed back to the caller 
A touch tone phone is used to navigate messages that may be 
recorded or "read" to the caller by a voice synthesiser 
A general term for the confluence of phone, fax and computer 
information, it's main characteristic is an increased bandwidth 
compared with the existing communications system 
A world wide computer network run on a non-profit basis 
mainly by the academic community 
A free text retrieval system that allows searching on any word 
in any document 
Information Technology 
Kilo Byte, 1024 bytes sometimes abbreviated to K 
Databases are indexed on keywords, and can be searched on1y 
by using the indexes 
A Pegasus forum 
Liquid Crystal Display 
This is a freeform networked database allowing faster and more 
efficient workgroup interaction 
Land and Water Resources Research and Development 
Corporation 
Management And Distribution of Information 
Mega Byte, 1024 Kbytes or 1048576 bytes 
A compression technique for distributing text based information 
on floppy disks 
Millions of instructions per second, a measure of computing 
power 
Modulator Demodulator, connects a computer to the phone 
system and allows two computers to communicate 
Multimedia PC a standard that lets CD-ROMs to be used on 
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Multimedia 
Neural Networks 
Object Oriented Programming 
OCR 
Optical disks 
0s/2 
Oz-E-Mail 
Pagemaker 
PC 
PDA 
Pegasus 
Photo CD 
Pick 
Pixel 
Raster Graphic 
Repackager 
RIRDC 
RIS 
Scanning 
SOHO 
STD 
System 7 
Telix 
TIFF or TIF 
UNIX 
Upload 
USDA 
Vector Graphic 
VMS 
Voice Recognition System 
WAV 
Windows 
Winhelp 
Winthrop Technology 
many different computer systems 
A computer system with the capacity to use a combination of 
text, graphics, video and sound 
An Artificial Intelligence programming techruque 
OOP is a new methodology in programming computers that 
combines data and program code into objects 
Optical Character Recognition, enables scanners to process 
images into text 
A generic term that covers CDs, Laser and WORM disk systems 
for computers 
IBM OS/2 is a GUI operating system for PC compatibles 
An Australian developed BBS and computer network that uses a 
Windows interface rather than the more usual text based 
interface 
A publishing program available for the Macintosh and PC 
Personal Computer 
Personal Digital Assistant, a hand held computing device e.g. 
Apple Newton 
A computer network based on UNIX run as a business 
This is a system developed by KODAK to store high quality 
photographic images on a CD 
A computer operating system used on minicomputers 
The smallest element in a raster graphic 
Raster graphics are based on a grid system with each element in 
the grid (or pixel) having a colour value associated with it, this 
is how a TV image is generated 
A service provider who takes raw data and packages it into 
chunks for consumption by target audiences 
Rural Industries Research and Development Corporation 
Research Information System 
Scanning is a process that transforms paper information into 
electronic format. 
Small Office Home Office 
Subscriber Trunk Dialling, SID is the standard long distance 
dialling method in Australia 
Apple's System 7 is the current Macintosh operating system 
A terminal emulation and communications program for the PC 
Tagged Interchange File Format, this is a device independent 
graphics format for storing raster graphics 
A computer operating system renowned for its flexibility and 
operated mainly on minicomputers and workstations 
To receive a computer file from another computer 
US Department of Agriculture 
A vector graphic contains information about how to draw the 
picture, such as start point and end point and colour of each 
hne. The quality of the vector graphics is determined by the 
display and not by the origins of the graphic. Vector graphics 
are used in mapping, CAD applications and situations where 
the graphic will be reproduced at many different scales 
The operating system for VAX computers, a type of DEC 
(Digital Equipment Corporation) computer 
A microphone and specialised interface card are used in a 
computer to turn speech into text. 
A WA V file is a format for storing sound recordings on a PC 
Microsoft Windows is a GUI operating system shell for PC 
compatibles 
The Microsoft Windows help system 
The commercial section of the University of Western Australia 
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WMF 
Word for Windows 
Work group computing 
WORM 
Xwindows 
dealing main1y with computer related issues 
Windows Meta File, a file format used in Windows to store 
vector based graphics 
A word processor for Microsoft Windows 
A type of software that allows the development of collaborative 
data processing and information sharing 
Write Once Read Many, a type a non erasable disk 
Xwindows is a GUI operating system shell for UNIX computers 
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